Pyle disease (OMIM 265900), also known as metaphyseal dysplasia, is a rare autosomal recessive disorder with no known gene mutation. We report a case of Pyle disease in a 7-year-old African boy of mixed ancestry who presented with finger and wrist fractures following minor trauma. The radiological findings revealed abnormally broad metaphyses of the tubular bones, known as Erlenmeyer-flask bone deformity, and mild cranial sclerosis, both hallmarks of the condition. We report the first case in a patient with African ancestry, which could help in the gene discovery of this rare autosomal recessive skeletal dysplasia with unknown mutations.
THE NEW MILLENNIUM
Pyle disease is an extremely rare autosomal recessive disorder of skeletal dysplasia, with fewer than 30 cases reported worldwide. The first case was reported by Pyle [1, 2] in 1931, as a case of unusual bone development. Pyle disease is a skeletal dysplasia in which a defect in metaphyseal remodelling leads to distinguishing bone findings of grossly widened metaphyses of long bones, giving Erlenmeyerflask bone shape. The clinical features are usually mild genu valgum, dental caries and malocclusion, and spinal misalignment. There is usually no facial dysmorphism or nerve compression, and the intelligence is normal.
Previously in South Africa (SA), four cases of Pyle disease were reported in patients of European ancestry, with familial history of consanguinity in two cases [3] revealing the autosomal recessive mode of transmission. [4] To date, no cases have been reported in patients with African ancestry. We report a case of Pyle disease in a 7-yearold African boy of mixed ancestry who presented with finger and wrist fractures following minor trauma, and review the literature with particular consideration of clinical and radiological findings of reported cases.
Case report
A 7-year-old boy presented with fractures of wrist and finger following minor trauma. He was referred for assessment after radiological findings of Erlenmeyer-flask bone deformity. The patient was a member of a family of two siblings; his 16-year-old sister was healthy, as well as the two parents, and no other relevant family history was reported (Fig. 1) [3, 4] in patients of Afrikaner origin, also from the Western Cape Province.
On clinical examination, height, weight and head circumference were average for age. Developmental milestones and intelligence were normal. Facially, he presented with mild dysmorphic features: prominent ears, flat frontal area and mandibular prognathism ( Fig. 2A, B) . Oral examination showed the presence of first permanent molars plus central mandibular and maxillary incisors. No other permanent teeth were visible. The remaining teeth were all deciduous. Oral hygiene was good, and apart from occasional caries there were no notable abnormalities (Fig. 2C ). The hands were both without anomalies (Fig. 2D ). Skeletal system showed mild genu valgum and widened thickened metaphysis of the long bones, particularly the femora and tibiae. There was no scoliosis, no muscle weakness and no history of joint pains. There was no cranial nerve compression and other systems were normal. Biological
Fig. 3. Skeletal survey revealed: (A, B) the long bones showing gross metaphyseal expansion of upper third of both femora and tibiae and the Erlenmeyer deformity of the long bones; (C) the spine showed a generalised platyspondyly; (D) there were no notable maxillofacial or dental deformities; and (E) the skull showed Wormian bones, thin calvarium and bossed forehead.
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Fig. 4. Radiographic images of parents. (A) A mild metaphyseal expansion of long bones could be described on the mother's radiography, suggesting heterozygocity. (B) Father's long-bone radiography was normal.
A B THE NEW MILLENNIUM (Fig. 3 ) revealed metaphyseal expansion of the upper third of both femora and tibiae, and the Erlenmeyer deformity of the long bones ( Figs 3A, B) ; the cortex of long bones was very thin with normal epiphyses ( Figs 3A, B) ; the spine revealed generalised platyspondyly (Fig. 3C) ; there were no notable maxillofacial or dental deformities (Fig 3D) and the skull showed Wormian bones, thin calvarium, mild cranial sclerosis and bossed forehead (Fig. 3E) . A mild metaphyseal expansion of long bones could be described on the mother's radiography (Fig. 4A) as well as that of the sister. Father's radiography was normal (Fig. 4B ).
Discussion
Pyle disease is a rare autosomal recessive skeletal dysplasia without a known causative gene. There are about 20 reported cases worldwide; a few whose full report it was possible to obtain are presented here (Table 1 ). Pyle disease is characterised by Erlenmeyer-flask deformity (EFD), which results from defective bone modelling at the metadiaphyseal region leading to straight, uncurved dimetaphyseal borders and cortical thinning, giving the appearance of EFD. The differential diagnosis for EFD includes other craniotubular bone dysplasias such as craniometaphyseal dysplasia, craniodiaphyseal dysplasia, Nieman-Pick disease, Gaucher disease and thalassaemia. Pyle disease is often confused with craniometaphyseal dysplasia. [5] In 1970, Gorlin et al. [6] described craniometaphyseal dysplasia as a distinct entity separate from Pyle disease. Pyle disease has gross widening of metaphyses with mild cranial sclerosis in contrast with other craniometaphyseal dysplasias, which have severe craniofacial or greater cranial sclerosis with mild metaphyseal changes.Despite the remarkable radiological features of Pyle disease, the phenotypic features are usually mild. [7] In the few reported cases of Pyle disease, including the present case, no or mild craniofacial dysmorphism or cranial nerve compression has been involved ( Table 1) .
Although the oral findings of the disease are not well documented, several of the features that prevailed in our patient have been previously reported. [8] The odontostomatological problems found in patients with Pyle disease are less important than their orthopaedic disorders, but they can stimulate the interest of the clinician to further investigate the possibility of the presence of a bone dysplasia. [8] [9] [10] Generally, craniofacial bones are only mildly affected. Often, an orthopantomographic radiograph is necessary to diagnose maxillofacial and dental deformities associated with this disorder. In 1967, Ross and Altman [11] reviewed the literature and cited previous literature as it related to Pyle's work. They summarised the clinical and radiographic findings, including maxillofacial and dental manifestations. These included prolonged retention of deciduous teeth, delayed eruption of permanent teeth, and numerous dental fillings and/or other evidence of dental caries. In 2007, Narayananan et al. [9] reported a case of an incidental finding of Pyle disease in a routine dental patient with missing permanent teeth and retained deciduous teeth. As patients enter their early teenage years, several require orthodontic intervention due to a malocclusion that may develop as a result of delayed eruption and loss of teeth due to caries. [8, 9] Comparing radiological features from other cases in the literature, there was no significant difference in dental and other skeletal features (Table 1) .
In 1978, Raad et al. [4] reported minor degrees of undermodelling of the distal regions of femora of obligatory and potential heterozygotes in their patient's family. Our patient's sister and mother had mild radiological features which could be subclinical expression in the carrier gene. The father of the index patient had no obvious radiological features (Fig. 4) . Other cases of familial Pyle disease have been reported in France, [12, 13] Italy, [14, 15] Portugal [16] and Australia, [17] but surprisingly the gene involved in this condition is not yet reported. [18] 
Conclusion
We have reported the first case of Pyle disease in patients of African ancestry. For this rare autosomal recessive skeletal dysplasia with no known gene(s), this present case, in addition to a few others reported worldwide, may offer an opportunity to explore the whole genome sequences in order to identify the causative mutation. Any gene discovery will add to better knowledge of bone remodelling and increase insight into therapies for other bone conditions such as osteoporosis.
